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Why Stark broadening data are important

How we calculate

Stark broadening of Ga Il
Where we can find data for Stark
broadening
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NEEDS FOR LARGE STARK
BROADENING DATA SET

- DEVELOPMENT OF COMPUTERS

FOR EXAMPLE:

PHOENIX CODE FOR MODELLING OF
STELLAR ATMOSPHERES INCLUDES A
PERMANENTLY GROWING DATABASA
WITH ATOMIC DATA FOR MORE THAN
500 MILLIONS TRANSITIONS
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STARK BROADENING DATA ARE NEEDED IN
STELLAR PHYSICS FOR EXAMPLE FOR:

« STELLAR PLASMA DIAGNOSTIC
« - ABUNDANCE DETERMINATIONS
« -STELLAR SPECTRA MODELLING,
ANALYSIS AND SYNTHESIS
- CHEMICAL STRATIFICATION
- SPECTRAL CLASSIFICATION
- NUCLEAR PROCESSES IN STELLAR
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* Line shapes enter in the models of
radiative envelopes by the
determination of the Rosseland optical

depth .
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LADIATIVE TRAMSFER
E QUATION




Maximal (upper line) and minimal (lower line) of the ratio of equivalent
widths for different stellar types. Maximal and minimal value of EWSt/EWO
are given for 38 considered Nd Il lines.
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STARK BROADENING theory and calculations

based on the founding papers by Baranger (1958) in the impact approximation

Impact approximation
«Collisions between radiators and perturbers I
act independently and are additive

Complete collision approximation

s/solated lines
*Neighbouring levels do not overlap

—> LORENTZ PROFILE: e
*width and shift
depend on the medium (density, temperature)

| width at half maximum)

“  d(shift) wavelength 2




semiclassical results for
"Stark” broadening of isolated lines of atoms and ions
In the impact approximation-1
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PERTURBER DENSITY = 1.E+16 cm-3
ELECTRONS PROTONS IONIZED HELIUM
TRANSITION  T(K) WIDTH(A) SHIFT(A) WIDTH(A) SHIFT(A) WIDTH(A) SHIFT(A)
SINGLETS
Ga II 4p-5d  5000. 0.185E-01 ©.167E-02 0.179E-02-0.318E-03 0.198E-02-0.271E-03
1449.2 A 10000. ©.150E-01 0.168E-02 0.211E-02-0.466E-03 0.226E-02-0.393E-03
C= ©.50E+18  20000. ©.128E-01 ©.133E-02 0.237E-02-0.586E-03 0.249E-02-0.480E-03
30000. 0.120E-01 ©.147E-02 0.251E-02-0.651E-03 0.256E-02-0.532E-03
50000. 0.113E-01 ©.124E-02 0.264E-02-0.746E-03 0.262E-02-0.608E-03
100000. ©.105E-01 ©.955E-03 0.274E-02-0.868E-03 0.276E-02-0.678E-03
Ga II 5p-5d  5000. ©.255  -0.171E-01 0.276E-01-0.760E-02 ©.296E-01-0.658E-02
5221.1 A 10000. ©.214  -0.146E-01 ©.321E-01-0.109E-01 ©.340E-01-0.882E-02
C= 0.64E+19  20000. ©.195  -0.145E-01 0.363E-01-0.133E-01 0.374E-01-0.108E-01
30000. ©.192  -0.116E-01 ©.382E-01-0.148E-01 0.381E-01-0.122E-01
50000. ©.190  -0.122E-01 0.402E-01-0.166E-01 0.400E-01-0.131E-01
100000. ©.187  -0.104E-01 0.424E-01-0.191E-01 0.411E-01-0.152E-01
Ga II 4d-4f  5000. 0.630 0.127 0.473E-01 ©.232E-01 0.533E-01 0.201E-01
8964.6 A 10000. 0.523 0.103 ©.597E-01 ©.332E-01 0.621E-01 0.269E-01
C= ©.19E+20  20000. 0.470 0.868E-01 0.702E-01 0.403E-01 ©.710E-01 ©.329E-01
30000. 0.457 0.769E-01 0.761E-01 ©.448E-01 ©.755E-01 0.367E-01
50000. 0.454 0.653E-01 0.830E-01 0.506E-01 ©.780E-01 0.398E-01
100000. ©.451 ©.550E-01 0.907E-01 0.581E-01 ©.796E-01 0.460E-01
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Teff =8500 K log g = 4.5

1E+1

1E+0 | _ommeme=m==m T
=9
I_llEl U TN T e 0000000000000000000000000000000000000000000000000!
= T o

1E-2

1E-3

0 20 40 60 80 100



STARK-B

Database for "Stark" broadening of isolated lines of atoms and ions
In the impact approximation

S. Sahal-Bréchot*, M.S. Dimitrijevic**(scientists responsibles of Stark-b)
and N. Moreau*(Research engineer)

*Qbservatoire de Paris, LERMA, France
** Astronomical Observatory of Belgrade, Serbia
Calculated widths and shifts contained in
more than 100 publications (1984-2009) N
*Theory and Numerical code created by S

Sahal-Bréchot (1969 first version, 1974 complex
atoms, 1977 addition of Feshbach resonances for

ions): SCP (about 6-8 basic papers)

*Updated by M.S. Dimitrijevi¢ and S. Sahal-
Bréchot

Accuracy : about 20%, sometimes better,

sometimes less

*More than 1500 citations (ADS) for the whols
work L GG  wavelongh 2

| wiqth at half maximum)

80% of the data are currently implemented but the database
has been opened since september 2008
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STARK-B http://stark-b.obspm.fr

DATA DESCRIPTION ACCESS TO THE DATA

STARK-B

Database for "Stark" broadening of isolated lines of atoms and ions in the impact approximation

Lorentz Profile

Aw (rull width at half maximum)

4 d(shift) wavelength 2

The STARK-B database is now fully opened though not yet complete.
Last data update : 2012-03-30

vatoire
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Home Introduction Data description Access to the data Data history v Contact
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Virtual Atomic and Molecular Data Centre

VAMDC

Virtual Atomic and Molecular Data Centre
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